Molecular Simulations of Melittin-Induced Membrane Pores.
Membrane-active peptides (MAPs) are able to induce pores in cell membranes via molecular mechanisms, which are still subject to ongoing research. In this work, we present molecular dynamics simulations that suggest a precursor membrane defect plays an important role in the pore-inducing activity of the prototypical antimicrobial peptide melittin. The simulations reveal that the hydrophobic N-terminus of melittin is able to recognize and insert into the membrane defect in the lipid bilayer and that this leads to a cascading transfer of adsorbed peptides to the membrane defect, leading to peptide aggregation in the pore. We show that this mechanism also acts in the case of a melittin mutant without the flexible central proline hinge, thus indicating the latter is not crucial to the activity of melittin, which is consistent with experiments.